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The  U.S.  Army  Research  Institute  for  the  Behavioral  and  Social 
Sciences  (ARI)  has  been  responsible  for  the  Army's  research  on  the 
Armed  Services  Vocational  Aptitude  Battery  (ASVAB) , which  is  utilized 

for  selection  and  classification  of  enlisted  personnel.  A parallel  form  . 

of  this  battery  is  administered  to  high  school  students  who  wish  to  be 
tested  to  aid  in  general  vocational  planning. 

This  report  describes  the  development  of  revised  high  school  test 
composite  measures  that  are  designed  to  be  relevant  to  general  voca- 
tional counseling  dimensions  rather  than  strictly  functions  of  the 
military  job  domain.  The  research  was  accomplished  by  personnel  of  the 
ARI  Personnel  and  Manpower  Technical  Area,  one  of  whom.  Dr.  McBride,  is 
now  with  the  Naval  Personnel  Research  and  Development  Center  at  San 
Diego.  Work  was  done  under  Army  Project  2Q163731A768,  Manpower  Acces- 
sion and  Retention  Systems,  in  response  to  requirements  from  the  Deputy 
Chief  of  Staff  for  Personnel. 
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DEVELOPMENT  OF  FACTORIALLY  BASED  ASVAB  HIGH 
SCHOOL  COMPOSITES 


BRIEF 


Requirement: 

To  develop  revised  Armed  Services  Vocational  Aptitude  Battery 
(ASVAB)  subtest  composites  for  the  specific  purpose  of  high  school  vo- 
cational guidance. 


Procedure : 


The  ASVAB  (Form  5)  administered  to  high  school  students  consists 
of  12  subtests.  To  develop  subtest  composites  that  would  be  most  suit- 
able for  high  school  counseling,  dimensions  of  ability  underlying  the 
test  battery  were  defined  through  the  use  of  factor  analysis.  This 
methodology  is  substantially  different  from  previous  sets  of  composites 
developed  to  relate  to  specific  military  job  groupings.  The  data  ana- 
lyzed were  from  a sample  of  more  than  2,000  10th,  11th,  and  12th  graders 
generally  representative  of  the  national  population  of  high  school 
students. 


Findings : 

Five  non-overlapping  clusters  of  tests  were  found  that  best  defined 
each  of  five  factors.  The  factors  were  (1)  Verbal  Ability — knowledge 
of  words  and  reading  comprehension;  (2)  Analytic/Quantitative  Ability — 
general  reasoning  and  mathematical  knowledge;  (3)  Clerical  Ability — 
speed  and  accuracy  in  using  letters  and  numbers;  (4)  Mechanical 
Ability — understanding  mechanical  principles  and  visualizing  objects 
in  three-dimensional  space;  and  (5)  Trade  Technical  Knowledge — relevant 
to  automotive  information  and  shop  practices.  A sixth  composite,  not 
drawn  from  the  factor  analysis,  called  Academic  Ability,  helps  the 
counselor  understand  the  level  of  education  or  training  most  appropri- 
ate to  the  student. 


Utilization  of  Findings: 

The  new  composites  became  operational  in  the  high  school  testing 
program  in  school  year  1977-78. 
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DEVELOPMENT  OF  FACTORIALLY  BASED  ASVAB  HIGH 
SCHOOL  COMPOSITES 


INTRODUCTION 

The  Armed  Services  Vocational  Aptitude  Battery  (ASVAB)  is  a set 
of  short,  relatively  homogeneous,  ability  tests  designed  for  two  broad 
applications:  (1)  selection  and  classification  of  applicants  for 

military  enlistment,  and  (2)  vocational  guidance  in  high  schools. 

Three  forms  of  ASVAB  are  currently  in  operational  use;  ASVAB-5  is  used 
in  a testing  program  offered  to  high  schools  nationwide,  and  ASVAB-6 
and  ASVAB- 7 are  used  for  military  entrance  examining  purposes.  This 
report  is  concerned  with  ASVAB-5,  the  high  school  testing  battery, 
the  scores  of  which  are  provided  to  school  guidance  specialists  for 
individual  counseling  purposes.  The  report  will  present  in  brief  de- 
tail the  development  of  an  improved  set  of  composites  to  be  used  for 
counseling  in  the  high  school  program. 

ASVAB-5  consists  of  12  subtests  listed  in  Table  1.  The  scores 
reported  to  counselors  and  students  are  composites  formed  from  weighted 
stuns  of  the  subtest  scores.  In  the  1976-77  school  year,  six  composite 
scores  were  used:  Electronic/Electrical  (EL) , Communications  (CO) , 
General  Technical  (GT) , Motor  Mechanical  (MM) , General  Mechanical  (GM) , 
and  Clerical/Administrative  (CL) . The  definitions  of  these  composites 
in  terms  of  their  constituent  ASVAB  subtests  are  given  in  Table  2. 


Table  1 

The  12  Ability  Subtests  of  the  Armed  Services  Vocational 
Aptitude  Battery,  Form  5 (ASVAB-5) 


Table  2 


Names  and  Definitions  of  ASVAB-5  Composites  Used 
in  School  Year  1976-77 


Name 

Symbol 

Definitiona 

Electronic/Electrical 

EL 

AR  + El 

Communications 

CO 

AR  + MC  + SP 

General  Mechanical 

GM 

AR  + SP  + SI 

Motor  Mechanical 

MM 

MK  + MC  + AI 

General  Technical 

GT 

AR  + WK 

Clerical/Administrative 

CL 

WK  + AD  + NO 

aThe  respective  composites  are  formed  by  summing  the  raw  scores  on  the 
subtests  defining  them. 


METHOD 

The  original  ASVAB-5  composites  had  been  defined  judgmental] y on 
the  basis  of  the  ability  each  subtest  was  known  to  measure  (using  em- 
pirical relationships  in  the  research  of  the  services  for  predicting 
success  in  military  training  and  work).  These  compositing  judgments, 
although  made  by  experts,  were  necessarily  subjective.  One  aim  in  de- 
fining a new  set  of  composites  was  to  stress  objective  analytic  methods. 
Factor  analysis  of  the  intercorrelations  among  the  12  ASVAB  subtests 
was  used  to  determine  common  ability  dimensions  underlying  the  inter- 
relationships among  the  subtests. 

The  data  analyzed  consisted  of  the  matrix  of  ASVAB-5  subtest 
intercorrelations  obtained  by  Fletcher  and  Ree , ^ and  listed  in  Table  3. 
This  correlation  matrix  was  obtained  in  a sample  of  2,052  volunteers 
approximately  equally  distributed  among  10th-,  11th-,  and  12th-grade 
males  and  females  in  what  was  described  by  Fletcher  and  Ree  as  "a  geo- 
graphically stratified  selection  of  schools  interested  in  vocational 
testing,  in  numbers  approximately  proportional  to  the  national  mix- 
ture of  public  versus  private,  and  urban  versus  suburban  versus  rural 
schools"  (p.  13) . 


Fletcher,  J.  and  Ree,  M.  J.  Armed  Services  Vocational  Aptitude  Bat- 
tery (ASVAB)  Correlation  Analysis,  ASVAB  Form  2 Versus  ASVAB  Form  5 
(AFHRL-TR-76-70) . Personnel  Research  Division,  Air  Force  Human  Re- 
sources Laboratory,  Lackland  Air  Force  Base,  Tex.,  October  1976. 


Matrix  of  Intercorrelations  of  ASVAB-5  Subtests  (N  = 2,052) 


The  matrix 
(with  estimated 
structure  using 


was  factor  analyzed  using  a principal  factor  solution 
communalities)  followed  by  rotation  to  oblique  simple 
a direct  oblimin  solution  with  delta  set  at  zero. 


RESULTS  AND  DISCUSSION 

A five-factor  oblimin  solution  was  chosen;  the  resulting  factor 
pattern  weights  for  each  subtest  variable  are  presented  in  Table  4. 

Each  row  of  the  table  contains  the  loadings  of  t’.e  five  factors  on 
the  corresponding  variable,  i.e.,  the  contributions  of  each  factor  to 
the  variable.  Table  4 shows  that  the  first  factor  had  high  loadings 
on  three  ASVAB  subtests;  the  remaining  four  factors  each  loaded  high 
on  a unique  set  of  two  ASVAB  subtests.  The  sets  of  subtests  for  which 
each  factor  was  most  salient  were  all  readily  interpretable.  For  in- 
stance, Factor  1 was  the  predominant  factor  in  subtest  WK  (Word  Knowl- 
edge) , GS  (General  Science) , and  GI  (General  Information) ; all  three 
of  these  require  comprehension  of  verbal  material.  Factor  2 was  most 
important  for  subtests  AD  (Attention  to  Detail)  and  NO  (Numerical 
Operations) , both  of  which  stress  speed  and  accuracy  in  simple  process- 
ing of  letters  and  numbers.  Factor  3 was  most  salient  in  subtests  MK 
(Mathematics  Knowledge)  and  AR  (Arithmetic  Reasoning) , subtests  which 
require  the  application  of  quantitative  concepts  and  abstract  reason- 
ing. Factors  4 and  5 were  just  as  readily  interpretable  in  terms  of 
the  subtest  variables  to  which  they  contributed  most  heavily — spatial 
relations  and  mechanical  comprehension  for  the  former,  automotive  repair 
and  shop  practices  for  the  latter. 

The  set  of  ASVAB-5  subtests  to  which  each  factor  contributed 
most  heavily  may  be  considered  as  a cluster.  The  five  clusters  were 
used  to  define  new  ASVAB-5  composites;  these  are  described  and  inter- 
preted in  Table  5.  There  is  no  overlap  in  these  five  composites;  i.e., 
no  subtest  appears  in  more  than  one  composite.  Every  subtest  except 
Electronics  Information  (El)  is  represented  in  a composite;  El  is  ob- 
viously factorially  complex,  with  heavy  loadings  being  contributed  by 
three  factors — verbal,  trade  technical,  and  mechanical.  Each  composite 
is  readily  interpretable  in  terms  of  a basic  and  relatively  specific 
ability.  A sixth  composite,  not  drawn  from  the  factor  analysis,  was 
added  to  provide  the  counselor  with  an  indication  of  general  ability 
and  academic  promise.  This  composite.  Academic  Ability,  consists  of 
subtests  WK  and  AR  and  has  a long  history  of  application  in  military 
settings  and  in  commercial  test  batteries. 


2 

For  details  see  Nie,  N.  H. , Hull,  C.  H. , et  al..  Statistical  Package 
for  the  Social  Sciences  (Second  Edition) . New  York:  McGraw-Hill, 


1975,  p.  486 


Table  4 


■ 


mm  m w 


9 

i 


Factor  Pattern  Matrix  Resulting  From  Factor  Analysis  of  the 
Correlation  Matrix,  Using  Direct  Oblimin  Rotation 
With  Kaiser  Normalization 


Subtest 

variable 

Factor  1 

Factor  2 

Factor  3 

Factor  4 

Factor  5 

AR 

.17856 

.05936 

.43495 

.28395 

.14350 

El 

.39913 

.04127 

-.12180 

.24093 

.32767 

SP 

-.00629 

.07499 

.09922 

.64568 

. 00602 

AI 

-.04735 

-.02567 

.02823 

.03988 

.84740 

MC 

.23562 

-.03568 

-.14117 

.49843 

.30191 

SI 

.11269 

.05944 

.01555 

.01447 

.72998 

WK 

.77457 

.04467 

.13393 

.07434 

-.14090 

AD 

-.03157 

.71443 

—o 08951 

.03585 

-.02570 

NO 

.08062 

.57876 

.24056 

-.03701 

.06491 

MK 

.23515 

.08232 

.50428 

.24859 

.03543 

GS 

.60292 

-.04704 

-.01112 

.12549 

.16549 

GI 

.53319 

.06401 

.01134 

-.07094 

.22315 
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Names,  Definitions,  and  Interpretations  of  the  Factor 
Analytically  Derived  ASVAB-5  Composites 


Symbol  Name  Definition  Interpretation 

- 

Verbal  Ability  WK  + GI  + GS  Measures  knowledge  of 

words,  ability  to  under- 
stand written  materials 
and  to  deal  with  verbal 
concepts.  The  composite 
is  a combination  of  the 
scores  on  the  Word  Knowl- 
edge, General  Information, 
and  General  Science  tests. 

Measures  reasoning  abili- 
ties as  well  as  those 
relevant  to  understanding 
quantitative  concepts. 

The  composite  is  a combi- 
nation of  the  scores  on 
the  Arithmetic  Reasoning 
and  Mathematics  Knowledge 
tests. 

CL  Clerical  Ability  3 AD  + NO  Measures  speed  and  accu- 

racy in  using  letters  and 
numbers.  These  are  abili- 
ties relevant  to  clerical 
types  of  activities.  The 
composite  is  a combination 
of  the  scores  on  the  At- 
tention to  Detail  and 
Numerical  Operations  tests 
weighted  to  equalize  the 
contribution  of  each. 

Mechanical  Ability  SP  + MC  Measures  understanding  of 

mechanical  principles  as 
well  as  the  ability  to 
visualize  objects  in  three- 
dimensional  space.  The 
composite  is  a combination 
of  the  scores  on  the  Space 
Perception  and  Mechanical 
Comprehension  tests. 


M 


AQ  Analytic,  AR  + MK 

Quantitative 
Ability 
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Table  5 (Continued) 


Symbol 


Definition 


Interpretation 


Trade  Technical 

AI  + SI 

Measures  information 
relevant  to  automotive 
and  various  shop  prac- 
tices. The  composite  is 
a combination  of  the 
scores  on  the  Automotive 
Information  and  Shop  In- 
formation tests. 

Academic  Ability 

WK  + AR 

Measures  abilities  needed 
to  do  well  in  school  and 
formal  types  of  training. 
The  composite  is  a combi- 
nation of  the  scores  on 
the  Word  Knowledge  and 
Arithmetic  Reasoning 
tests. 

Table  6 contains  the  intercorrelations  among  the  new  ASVAB-5  com- 
posites, along  with  their  internal  consistency  reliability  coefficients. 
These  reliabilities  are  based  on  the  subtest  internal  consistency  re- 
liabilities obtained  in  the  original  ASVAB-5  standardization  sample 
(N  = 610)  reported  in  Jensen,  Massey,  and  Valentine.3  These  coeffi- 
cients were  then  combined  using  a correlation  of  sums  procedure  to 
obtain  the  composite  reliabilities.  As  Table  6 shows,  the  mean  inter- 
correlation among  the  five  specific  ability  composites  is  0.51.  The 
correlations  of  the  five  specific-ability  composites  with  the  general 
ability  composite,  AA,  are  shown  separately;  these  five  correlations 
average  0.67.  The  reliabilities  of  the  six  composites  are  all  high; 
the  average  is  .90,  and  the  range  is  from  .88  to  .92. 


CONCLUSIONS 

As  described  above,  a set  of  six  new  ASVAB-5  composites  was  de- 
veloped. Five  of  the  composites  are  measures  of  differential  abili- 
ties derived  from  the  results  of  factor  analysis;  the  sixth  composite 
was  added  to  provide  a general  measure  of  academic  ability.  The  five 
differential  ability  composites  in  the  aggregate  utilize  all  the 
ASVAB-5  subtests  except  Electronics  Information,  with  no  subtest  ap- 
pearing in  more  than  one  composite.  The  differential  ability  com- 
posites have  desirably  low  to  moderate  intercorrelations,  while 
each  composite  has  high  reliability.  The  composites  are  readily  in- 
terpretable as  measures  of  differentiated  abilities.  This,  combined 
with  their  high  reliability,  should  make  them  useful  for  describing 
profiles  of  students'  abilities  and  for  vocational  guidance  counseling. 


Jensen , Harold  E. , Massey,  Iris  H. , & Valentine,  Lonnie  D. , Jr. 

Armed  Services  Vocational  Aptitude  Battery  Development  (ASVAB  Forms  5, 
6,  and  7)  (Technical  Research  Note  77-3).  Directorate  of  Testing, 

U.S.  Military  Enlistment  Processing  Command,  Fort  Sheridan,  111., 
December  1977. 


Table  6 


Intercorrelations  and  Reliabilities  of  the 
New  ASVAB-5  Composites 


Intercorrelat ions 

V 

AQ 

CL 

M 

TT 

AA 

Average 

Differential  Abilities 

V 

AQ  .72 

CL  .38 

M .65 

• • • 

.49 

.63 

• • » 

.31 

TT 

.61 

.46 

.21 

.62 

... 

.51 

General  Ability 

AA 

.91 

.85 

.44 

.63 

.50 

. . . 

•£L 

Reliabilities 

.92 

.91 

.89 
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4 OASD  IM&RA) 

2 HOUA  (D AMI  CSZ) 

1 HQOA  (OAPEPBR 
, 1 HQOA  (DAMA  AR) 

1 HQOA  (OAPE  HRE-PO) 

1 HQOA(SGRDIO) 

1 HQDA  (DAM  I DOT-C) 

1 HQDA  (DAPC  PMZ  A) 

1 HQDA  (OACH  PPZ  A) 

1 HQDA  (DAPE-HRE) 

1 HQOA  (DAPE-MPO-C) 

1 HQDA  (DAPE-DW) 

1 HQDA  (DAPE-HRL) 

1 HQOA  (DAPE-CPS) 

1 HQOA  (DAFD  MFAI 
1 HQDA  (DARD  ARS  P) 

1 HQDA  (UAPC-PAS-A) 

1 HQDA  (DUSA-OR) 

1 HQDA  (DAMO  RQR) 

1 HQDA  (DASGI 

t 1 HQDA  (DA10-PI) 

1 Chief.  Consult  Oiv  (DA-OTSGI.  Adelphi,  MD 
1 Mil  Asst.  Hum  Res.  OODR&E.  OAD  (E&LS) 

1 HQ  USARAL,  APO  Seattle.  ATTN:  ARAGP-R 

1 HO  First  Army,  ATTN:  AFKA  OI  TI 

2 HQ  Fifth  Army,  Ft  Sem  Houston 
1 Dir.  Army  Stf  Studies  Ofc.  ATTN:  OAVCSA  (DSP) 

1 Ofc  Chief  of  Stf,  Studies  Ofc 
1 DCSPER,  ATTN:  CPS/OCP 
1 The  Army  Lib,  Pentagon,  ATTN:  RSB  Chief 
1 The  Army  Lib,  Pentagon,  ATTN:  ANRAL 
1 Ofc.  Asst  Sect  of  the  Army  (R&D) 

1 Tech  Support  Ofc.  OJCS 
1 USASA.  Arlington.  ATTN:  IARD-T 

1 USA  Rsch  Ofc.  Durham.  ATTN:  Life  Sciences  Dir 

2 USARIEM.  Natick.  ATTN:  SGRD-UL-CA 
1 USATTC,  Ft  Clayton.  ATTN:  3TETC-M0-A 
1 USAIMA.  Ft  Bragg.  ATTN:  ATSU-CTD-OM 
1 USAIMA,  Ft  Bragg.  ATTN.  ;.>rnuat  Lib 
1 US  WAC  Ctr  & Sch,  Ft  McC'allan,  ATTN:  Lib 
1 US  WAC  Ctr  ft  Sch.  Ft  McClellan.  ATTN:  Tng  Dir 
1 USA  Quartermaster  Sch,  Ft  Lee,  ATTN:  ATSM-TE 
1 Intelligence  Material  Dev  Ofc,  FWL,  Ft  Holahird 
1 USA  St  Sujnal  Sch,  Ft  Gordon.  ATTN:  ATSO  EA 
1 USA  Chaplain  Ctr  & Sell.  Ft  Hamilton,  ATTN:  ATSC-TE-HD 
1 USATSCH,  Ft  Eustis,  ATTN:  Educ  Advisor 

1 USA  Wai  College.  Carlisle  Barracks,  ATTN:  Lib 

2 WRAIR,  N njroptychiatry  Div 
1 DU,  SOA,  Monterey 

I USA  Concept  Anal  Agcy.  Bcthesda,  ATTN:  MOCA-MR 
1 USA  Concept  Anal  A9cy,  Dothesda,  ATTN:  MOCA-JF 
I USA  Arctic  Test  Ctr.  APO  Seattle,  ATTN:  STEAC-PL-MI 
I USA  Arctic  Test  Ctr,  APO  Seattle,  ATTN;  AMSTE-PL-TS 
1 USA  Armament  Cmd,  Restone  Arsenal,  ATTN:  ATSK-TEM 
1 USA  Armament  Cmd,  Rock  Island,  ATTN:  AMSAR-TDC 
1 FAA-NAFEC,  Atlantic  City,  ATTN:  Library 
1 FAA-NAFEC.  Atlantic  City,  ATTN:  Hum  Engr  Br 

1 FA  A Aeronautical  Ctr.  Oklahoma  City,  ATTN:  AAC-4  4 O 

2 USA  Fid  Arty  Sch,  Ft  Sill,  ATTN:  Library 
1 USA  Armor  Sen,  Ft  Knox,  ATTN:  Library 
I USA  Armor  Sch,  Ft  Knox,  ATTN:  ATSB-OI-E 
1 USA  Armor  Sch,  Ft  Knox.  ATTN:  ATSB-OT-TP 
1 USA  Armor  Sch,  Ft  Knox.  ATTNr  ATSB-COAD 


2 HOUSACDEC,  Ft  Ord.  ATTN:  library 

1 HOUSACDEC.  Ft  Ord.  ATTN.  ATEC-EX-E-Hum  Factors 

2 USAEEC,  Ft  Benjamin  Harrison.  ATTN:  Library 

1 USAPACDC.  Ft  Benjamin  Harrison,  ATTN:  ATCP-HR 
1 USA  Comm— Elect  Sch,  Ft  Monmouth,  ATTN:  ATSN— EA 
1 USAEC,  Ft  Monmouth,  ATTN:  AMSEL-CT-HDP 
1 USAEC,  Ft  Monmouth,  ATTN:  AMSEL-PA-P 
1 USAEC,  Ft  Monmouth.  ATTN:  AMSEL-SI-CB 
1 USAEC,  Ft  Monmouth.  ATTN:  C.  Fact  Dev  Br 
1 USA  Materials  Sys  Anal  Agcy,  Aberdeen.  ATTN:  AMXSY-P 
1 Edgewood  Arsenal,  Aberdeen,  ATTN:  SAREA—BL—H  * 

1 USA  Ord  Ctr  & Sch.  Aberdeen,  ATTN:  ATSL-TEM— C 

2 USA  Hum  Engr  Lab.  Aberdeen,  ATTN:  Library/Oir 

1 USA  Combat  Arms  Tng  Bd,  Ft  Banning,  ATTN:  Ad  Supervisor 
1 USA  Infantry  Hum  Rsch  Ur.it,  Ft  Banning,  ATTN:  Chief 
1 USA  Infantry  Bd.  Ft  Benning.  ATTN:  STEBC-TE-T 
1 USASMA.  Ft  Bliss,  ATTN:  ATSS-LRC 
1 USA  Air  Oef  Sch,  Ft  Bliss,  ATTN:  ATSA-CTO— ME 
1 USA  Ait  Def  Sch.  Ft  Bliss,  ATTN:  Tech  Lih 
1 USA  Air  Oaf  Bd,  Ft  Bliss,  A1TN:  FILES 
1 USA  Air  Def  Bd,  Ft  Bliss.  ATTN:  STEBD-PO 
1 USA  Cmd  & General  Stf  College,  Ft  Leavenworth,  ATTN:  Lib 
1 USA  Cmd  & General  Stf  College,  Ft  Leevenworth,  ATTN:  ATSW— SE-L 
1 USA  Cmd  & General  Stf  College,  Ft  Leavenworth,  ATTN:  Ed  Advisor 
1 USA  Combined  Arms  Cmbt  Dev  Act.  F t Leavenworth,  ATTN1  DepCdi 
1 USA  Combined  Arms  Cmbt  Dev  Act.  Ft  Leavenworth,  ATTN:  CCS 
1 USA  Combined  Arms  Cmbt  Dev  Act,  Ft  Leavenworth,  ATTN:  ATCASA 
1 USA  Combined  Arms  Cmbt  Dev  Act,  Ft  Leavenworth.  ATTN:  AT CACO-fc 
1 USA  Combined  Arms  Cmbt  Dev  Act,  Ft  Leavenworth,  ATTN:  ATCACC--C: 
1 USAECOM,  Night  Vision  Lab,  Ft  Belvoir,  ATTN:  AMSEL-NV-SD 

3 USA  Compute!  Sys  Cmd,  Ft  Belvoir,  A‘i  TN:  Tech  Library 
1 USAMERDC.  Ft  Belvoir,  ATTN:  STSFB-DQ 

1 USA  Eng  Sch,  Ft  Belvoir,  ATTN:  Library 
1 USA  Topographic  Lab.  Ft  Belvoir,  ATTN:  ETL-TD— S 
1 USA  T nongraphic  Lab,  Ft  Belvoir.  ATTN:  STINFO  Center 
1 USA  Topographic  Lab.  Ft  Belvoir,  ATTN:  ETL-GSL 
1 USA  Intelligence  Ctr  ft  Sch,  Ft  Huachuca.  ATTN:  CTD-MS 
1 USA  Intelligence  Ctr  S:  Sch,  Ft  Huachuca,  ATTN:  ATS-CTD-MS 
1 USA  Intelligence  Ctr  ft  Sch,  Ft  Huachuca.  ATTN:  ATSI-TE 
1 USA  Intelligence  Ctr  ft  Sch,  Ft  Huachuca,  ATTN:  ATSI— TEX— GS 
t USA  Intelligence  Cti  ft  Sch.  Ft  Huachuca,  ATTN:  ATSI-CTS-OR 
1 USA  Intelligence  Ctr  ft  Sch.  Ft  Huachuca.  ATTN:  ATSI-CTD-  DT 
1 USA  Intelligence  Ctr  ft  Sch,  Ft  Huachuca,  AT  I'N.  ATSI— CTD— CS 
1 USA  intelligence  Ctr  ft  Sch,  Ft  Huachuca,  ATTN:  DAS/SRO 
1 USA  Intelligence  Ctr  ft  Sch,  Ft  Huachuca.  ATTN:  ATSI-TF.M 

1 USA  Intelligence  Ctr  & Sch,  F t Huacituc3,  ATTN:  Library 
t CDR,  HQ  Ft  Huachuca.  ATTN:  Tech  Ref  Div 

2 CDR.  USA  Electronic  Prvg  Grd,  ATTN:  STEEP— MT—S 
1 HQ,  TCATA,  ATTN:  Tech  Library 

1 HQ,  TCATA,  ATTN:  AT  CAT-OP-Q,  Ft  Hood 
1 USA  Recruiting  Cmd,  Ft  Sheridan,  ATTNi  USARCPM-P 
1 Senior  Army  Adv..  USAFAGOD/TAC,  Elgin  AF  Aux  Fid  No.  9 
1 HQ  USARPAC,  OCSPEH,  APOSF  96SS*.  ATTN:  GPPE-SE 
1 Stlmson  Lib,  Academy  of  Health  Science*.  Ft  Sem  Houston 
1 Marine  Corps  Inst.,  ATTN:  Dean-MCI 
I HQUSMC,  Commandant,  ATTN:  Code  MTMT 

1 HQUSMC,  Commandant,  ATTNi  Code  MPI-20-2* 

2 USCG  Academy,  New  London,  ATTN:  Admission 
2 USCG  Academy,  New  London,  ATTN:  Library 

1 USCG  Training  Ctr,  NY,  ATTN:  CO 
1 USCG  Training  Ctr,  NY,  ATTNi  Educ  Svc  Ofc 
1 USCG,  Psychol  Re*  Br,  DC,  ATTN:  CP  1/(2 
I HQ  Mid-Range  Br.  MC  Det,  Quantlco,  ATTNi  pftS  Div 
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1  US  M*m<>  Corps  lianmn  Ole,  AMC,  Alexandria,  ATTN:  AMCGS— F 
1 USATRAUOC.  Ft  Monro*.  ATTN:  ATRO--ED 
• USATRAOOC.  Ft  Monro*.  ATTN  ATPR-AD 
1 USATRAOOC.  Ft  Monro*.  ATTN:  ATTS-EA 

1 USA  Forets  Cmd.  Ft  MePharvm.  ATTN:  Library 

2 USA  Aviation  Ttst  Bd,  Ft  Rucker.  a TTN  STEBG-FO 

1  USA  Agey  (or  Aviation  Safety,  Ft  Rucker,  ATTN.  Library 
1 USA  Agey  fo  Aviation  Safety,  Ft  Rucker.  ATTN:  Educ  Advisor 
1 USA  Aviation  Sett.  Ft  Rucktr,  ATTN:  PO  Drawer  0 

1 HQUSA  Aviation  Sys  Cmd.  St  Louis,  ATTN:  AMSAV-ZDR 

2 USA  Aviation  Sys  TbM  Act..  Edwards  AFB.  ATTN:  SAVTE-T 
1 USA  Air  Oaf  Sch,  Ft  Bliss.  ATTN:  ATSA  TEM 

1 USA  Air  Mobility  Rsch  ft  Dtv  Lab.  Moffett  Fid.  ATTN:  SAVDL-AS 
1 USA  Aviation  Sch,  Ras  Tog  Mgt.  Ft  Ruckar,  ATTN:  ATST-T-RTM 
1 USA  Aviation  Sch.  CO.  Ft  Ruckar.  ATTN:  ATST-O-A 
1 HQ.  DARCOM.  Alexandria,  ATTN:  AMXCO-TL 
1 HQ.  DARCOM.  Alaxandria.  ATTN:  COR 
1 US  Military  Academy,  West  Point,  ATTN:  Serials  Unit 
1 US  Military  Academy,  West  Point,  ATTN:  Ofc  of  Milt  Ldrshp 
1 US  Military  Academy,  West  Point,  ATTN:  MAOR 
1 USA  Standardisation  Gp.  UK.  FPO  NY,  ATTN:  MASE-GC 
1 Ole  of  Naval  Rsch,  Arlington.  ATTN:  Coda  452 

3 Ofc  of  Naval  Rsch,  Arlington,  ATTN:  Coda  458 
1 Ofc  of  Naval  Rsch.  Arlington,  ATTN:  Code  450 
1 Ofc  of  Naval  Rsch,  Arlington,  ATTN:  Coda  441 

1 Naval  Aerospc  Med  Res  Lab.  Pensacola,  ATTN:  Acous  Sch  Div 
1 Naval  Aerospc  Med  Res  Lab,  Pensacola,  ATTN:  Code  LSI 
1 Naval  Aerospc  Med  Res  Lab,  Pensacola,  ATTN:  Code  L5 
1 Chief  of  NavPers,  ATTN:  Pers-OR 
1 NAVAI RST A.  Norfolk.  ATTN:  Safety  Ctr 
1 Nav  Oceanographic,  DC,  ATTN:  Code  6251,  Charts  & Tech 
1 Center  of  Naval  Anal,  ATTN:  Doc  Ctr 
1 NavAirSysCom.  ATTN:  AIR-53 13C 
1 Nav  BuMed,  ATTN:  713 
1 NavHelicopterSubSqua  2,  FPO  SF  96601 
1 AFHRL  (FT)  William  AFB 
1 AFHRL  (TT)  Lowry  AFB 

1 AFHRL  (AS)  WPAFB.OH 

2 AFHRL  (DOJZ)  Brooks  AFB 

1 AFHRL  (DOJN)  Lackland  AFB 
1 HQUSAF  (INYSD) 

1 HQUSAF  (DPXXA) 

1 AFVTG  (RD)  Randolph  AFB 

3 AMRL  (HE)  WPAFB.OH 

2 AF  Inst  of  Tech.  WPAFB,  OH,  ATTN:  ENE/SL 
1 ATC  (XPTD)  Randolph  AFB 

1 USAF  AcroMed  Lib.  Brooks  AFB  (SUL-4).  ATTN:  DOC  SEC 
1 AFOSR  (NL),  Arlington 

1 AF  Log  Cmd,  McClellan  AFB.  ATTN:  ALC/DPCRB 

1 Air  Force  Academy,  CO,  ATTN:  Dept  of  Bel  Sen 
5 NavPers  & Dev  Ctr,  San  Diego 

2 Navy  Med  Neuropsychiatric  Rsch  Unit,  San  Diego 
1 Nav  Electronic  Lab,  San  Diego,  ATTN:  Res  Lab 

1 Nav  TrngCen.  San  Diego,  ATTN:  Code  9000- Lib 
1 NavPostGraSch,  Monterey,  ATTN:  Code  55Aa 
1 NavPostGraSch,  Monterey,  ATTN:  Code  2124 
1 NavTrngEquipCtr,  Orlando,  ATTN:  Tech  Lib 
1 US  Dept  of  Labor,  DC,  ATTN:  Manpower  Admin 
1 US  Dept  of  Justice,  DC,  ATTN:  Drug  Enforce  Admin 
1 Nat  Bur  of  Standards,  DC,  ATTN:  Computer  Info  Section 
1 Nat  Clearing  House  for  MH-Info,  Rockville 
1 Denver  Federal  Ctr,  Lakewood,  ATTN:  BLM 
12  Defense  Documentation  Canter 

4 Oir  Psych,  Army  Hq,  Russell  Ofcs,  Canberra 

1 Scientific  Advsr,  Mil  Bd,  Army  Hq,  Russell  Ofcs,  Canberra 
1 Mil  and  Air  Attache,  Austrian  Embassy 

1 Centre  de  Recherche  Des  Facteurs,  Humaine  da  la  Defense 
Nstionale,  Brussels 

2 Canadian  Joint  Staff  Washington 

1 C/Air  Staff,  Royal  Canadian  AF,  ATTN:  Pars  Std  Anal  Br 

3 Chief,  Canadian  Daf  Rsch  Staff.  ATTN:  C/CRDS(W) 

4 British  Oef  Staff.  British  Embassy,  Washington 


1 Daf  ti  Civil  Inst  of  Enviro  Medicine,  Canada 
1 AIR  CRESS,  Kensington,  ATTN:  Info  Sy*  Br 
1 Militaarpsykologisk  Tjenette,  Copahagen 
1 Military  Attache,  French  Embassy.  ATTN:  Doc  Sac 
1 Medecin  Chef,  C.E.R.P.A.-Arsenal,  Toulon/Naval  France 
1 Prin  Scientific  Off,  Appl  Hum  Engr  Rsch  Div,  Ministry 
of  Defense,  New  Delhi 

1 Pars  Rsch  Ofc  Library,  AKA,  Israel  Defense  Forces 
1 Minister  is  van  Deftnsie,  DOOP/KL  Afd  Sociaal 
Psychologitche  Zakan.  The  Hague.  Netherlands 
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